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Background

Diabetic foot ulcers (DFU) are a prevalent complication of diabetes, leading to significant morbidity, mortality, and amputation rates. Chronic non-healing DFU often result from peripheral neuropathy, microvascular issues, and infection, with poor blood and oxygen supply being critical factors in delayed healing. The development of new treatments to promote blood supply and accelerate ulcer healing is a significant area of research for DFU management.





Methods

In this case series, nine patients with chronic diabetic ulcers received ultrasound-guided continuous parasacral ischial plane block (CPIPB) for 2 weeks, combined with standard care (SOC) for 12 weeks. Our objective was to assess the reduction in wound size and the rate of complete healing 12 weeks after the start of treatment.





Results

Among the nine patients, six achieved complete healing of their diabetic foot ulcers, while the remaining three showed significant improvement with more than a 50% reduction in the initial ulcer area. This approach not only provided analgesia but also increased foot skin temperature and blood supply in the lower limb arteries, potentially promoting angiogenesis and revascularization. Local anesthetic leakage at the catheter insertion site occurred in two cases during CPIPB.





Conclusion

CPIPB can promotes diabetic foot ulcer healing while providing effective analgesia in the lower limbs. This approach may offer a valuable complement to conventional treatments, particularly for patients with severe pain.
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1 Introduction

Diabetic foot ulcers (DFU), a major concern worldwide, are prevalent complications of diabetes, mainly affecting long-term diabetic patients (1). Chronic non-healing DFU often cause non-traumatic amputations due to peripheral neuropathy, microvascular issues, and diabetic ulcer infections. Poor blood and oxygen supplies are critical factors for delayed healing (2). The chronic hyperglycemic state of patients with diabetes causes damage to blood vessels, which affects blood supply, especially to the lower extremities (3). DFU can result in severe morbidity, mortality, and amputation if not properly treated.

Current treatments for DFU include glycemic and diet control, conventional therapy for ulcers, resection of chronic wound/ulcer, and revascularization (4). However, these approaches are not always successful in promoting ulcer healing, especially if circulation is severely impaired. Therefore, the development of new treatments to promote blood supply and accelerate ulcer healing has garnered attention in DFU research. Nerve block has a sympathectomy-like vasodilation effect, which can dilate blood vessels and relieve pain (5).Although single-injection blocks targeting the sciatic or femoral nerve are widely utilized in clinical settings for analgesia, their anatomical remoteness from the sympathetic chain results in transient and non-sustained vasodilation. This inherent limitation likely compromises their therapeutic potential in improving diabetic foot ulcer healing (6). Continuous parasacral ischial plane block (CPIPB), an innovative technique of continuous sacral plexus block, can increase foot skin temperature and blood flow speed in the lower limb arteries (7), which may have therapeutic potential for DFU. In this study, we aimed to investigate the effects of CPIPB on DFU healing.




2 Research design and methods

Between June and November 2024, we conducted a case series study involving nine patients with diabetic foot ulcers (ulcer area > 1 cm², UTC grade 1-3). These patients had not shown signs of healing for at least three months despite conventional treatments. Informed consent was obtained from all participants. Patients with unstable hemodynamics due to ischemic heart disease or coagulation disorders, as well as those on anticoagulant and/or non-steroidal anti-inflammatory drug (NSAID) therapy, were excluded. Additionally, patients with the following characteristics were also excluded: platelet count below 150,000/mm³, uncontrolled diabetes mellitus, allergic to ropivacaine and patients who are pregnant or planning to become pregnant, in order to optimize the outcome of the treatment.

Each patient was managed in a dedicated multidisciplinary diabetic foot ulcer clinic at a university hospital and received continuous parasacral ischial plane block (CPIPB) two weeks, alongside standard of care (SOC) 12 weeks. The specific treatment process includes patients undergoing parasacral ischial plane catheterization by the same treatment team in accordance with the study method proposed by Ye et al. (7). After successful catheterization, 0.2% ropivacaine was administered at a rate of 5 ml/h via a microinjection pump for 14 days (Figure 1A). As part of the treatment plan, the SOC treatment included glycemic control and proper debridement, and the wound was covered with ordinary Vaseline gauze.

[image: Composite image with six panels: A) Ultrasound showing muscle and nerve structures, labeled with Gm and ischium. B) MRI scan highlighting a pelvic area with a thermal image inset indicating blocked and non-blocked sides. C) Foot with an ulcerated wound. D) Foot after wound closure with stitches. E) Microscopic view of tissue with inflammatory cells. F) Microscopic view of fibrous tissue with arrows pointing to specific areas.]
Figure 1 | Continuous parasacral ischial plane block (CPIPB) and ulcer healing. (A) Ultrasound-guided CPIPB. The white box represents ultrasound Doppler monitoring while the catheter is placed. (B) The patient’s foot skin temperature increased after the block, and magnetic resonance imaging showed that the sacral sympathetic nerve was blocked by the local anesthetic at the position indicated by the red arrow. (C) Pre-treatment images from one patient show limited blood supply to the wound tissue and slow granulation tissue growth. (D) Post-treatment images from the same patient demonstrate increased blood supply, extensive granulation tissue proliferation, re-epithelialization, and accelerated healing after 2-weeks CPIPB. (E) Hematoxylin-eosin (HE) staining before CPIPB treatment. Increased inflammatory cell infiltration and decreased neovascularization were observed. (F) HE staining after CPIPB treatment showed that inflammatory cell infiltration decreased, while fibro-proliferation and neovascularization increased. The position of the red arrow indicates the location of the neovascularization.

The primary outcome of the study was the rate of complete ulcer healing observed in patients at week 12. The ulcer area was evaluated upon entry into the study and at a week 12 interval after the first day CPIPB injection. Additionally, the rate of complete wound healing (defined as the wound complete epithelialization) was quantified (8). The ulcers were assessed using the PUSH scale (9) at the beginning of the treatment (T0) and at the week 12 follow-up(T12). Other secondary measures included the patients’ pain scores, ulcer area changes, bilateral foot skin temperature differences, peak systolic velocity (PSV) of the anterior tibial artery (ATA), and potential complications arising at week 12.

The database was established using Microsoft Excel 2019, and data analysis was performed using SPSS version 25.0. For quantitative data, the Shapiro-Wilk test was used to assess normality, and Levene’s test was conducted to evaluate homogeneity of variance. Data(Normality of Differences) that met the assumptions of normality were expressed as mean (standard deviation, SD), and comparisons were made using the paired-samples t-test. Data that did not meet these assumptions were presented as median (interquartile range), and comparisons were performed using the Wilcoxon Signed-Rank Test. Categorical variables were presented as frequencies (percentages). The ulcer areas at various time points were subjected to analysis utilizing the Friedman test. Subsequently, pairwise comparisons were conducted, and the p-values were adjusted using the Bonferroni correction method. P<0.05 was considered to indicate statistical significance. This case series has been reported in line with the PROCESS Guideline (10).




3 Results

The study enrolled 9 treated patients (3 males, 6 females) aged 36–84 years (median 69). Four patients had ulcers on the dorsum of the foot, while five patients had ulcers on the plantar surface. The ulcer area demonstrated a mean baseline size of 4.6 cm2 (Standard deviation 1.2), with no gangrenous ulcers observed. The UTC classifications of the nine patients with diabetic foot ulcers were as follows: 1B (1 case), 2A (1 case), 2B (2 cases), 2C (2 cases), 3A (1 case), and 3B (2 cases). Among them, a total of five patients (1B, 2B, 3B) had infections in their ulcers, while two patients (2C) had severe ischemia associated with their ulcers. the baseline patient characteristics are shown in Table 1 (11). All nine patients received a 2-week course of CPIPB combined with 12-weeks SOC therapy. At the 12-week follow-up, six patients (66.7%) achieved complete ulcer healing, while one of the six patients experienced recurrence after complete healing. Diabetic foot ulcer area was significantly reduced at week 12 compared to baseline (T0) and week 2 (T2) and there was a statistically significant difference in the ulcer area between T12 and T0 (using the Friedman test).


Table 1 | Demographic characteristics demographic.
	Parameters
	Patients treated (n=9)



	Age, years
	69 (67, 72)


	Sex


	Male, %
	3 (33.3%)


	Female, %
	6 (66.7%)


	BMI, kg/m2
	25.8 (1.6)


	Type of DM


	Type 1
	3 (33.3%)


	Type 2
	6 (66.7%)


	HbA1c, mmol/l
	69 (8.4)


	Duration of diabetes, years
	16.7 (5.5)


	Ulcer location


	Dorsum foot skin
	4 (44.4%)


	Plantar foot skin
	5 (55.6%)


	UTC grade


	1B
	1 (11.1%)


	2A
	1 (11.1%)


	2B
	2 (22.2%)


	2C
	2 (22.2%)


	3A
	1 (11.1%)


	3B
	2 (22.2%)


	Albumin level, g/L
	42.7 (5.7)


	Diabetes complicated


	Peripheral neuropathy
	2


	Diabetic nephropathy
	2


	Diabetic retinopathy
	1


	Hypertension
	5


	Pulse status of dorsal pedal arteries


	Normal
	4 (44.4%)


	Diminished
	4 (44.4%)


	Absent
	1 (11.1%)


	Inflammatory biomarkers


	Procalcitonin (PCT) (Normal:<0.05mg/L)
	4.5 (1.8)ng/mL


	C-Reactive Protein (CRP) (Normal:<5mg/L)
	123.8 (63.8)mg/L





The value Summary was present as mean ± SD or median (IQR)or n (%)

IQR, interquartile range.



The PUSH (Pressure Ulcer Scale for Healing) scores significantly decreased from 10 (interquartile range: 7.5 to 10) before treatment to 0 (interquartile range: 0 to 5.5) after 12 weeks of treatment (P = 0.007).The secondary observational indicators showed that the mean VAS score for pain significantly decreased from 6.9 (SD 1.6) before treatment to 1.8 (SD 1.1) at the 12-week follow-up (P < 0.001). Additionally, notable alterations in the skin temperature of the dorsum of the foot in the blocked lower limb, pronounced elevation of skin temperature at the blocked ulcer site, and a marked increase in the peak systolic velocity (PSV) of the anterior tibial artery (ATA) were observed (Table 2). One patient provided informed consent and underwent hip magnetic resonance imaging (MRI) to assess ropivacaine diffusion. During CPIPB, MRI was performed on a Siemens 3T Magnetom Prisma Fit scanner (Siemens). Using T1 VIBE Dixon sequence with a scanning thickness of 2 mm. MRI indicated that the administration of local anesthetics improved lower-limb perfusion by inhibiting the activity of the sacral sympathetic nerves (Figure 1B). The granulation tissue of the ulcer wound proliferated extensively and the wound was re-epithelialized, indicating signs of accelerated healing (Figures 1C, D). Histological analysis of the ulcer site pre- and post-blockade demonstrated substantial enhancement in both inflammatory reparative processes and angiogenesis (Figures 1E, F). There were no apparent complications during treatment, and only two patients had insertion site leakage, which was resolved by catheter positioning and resuturing.


Table 2 | Treatment outcomes data.
	Parameters
	Patients treated (n=9)
	p-value



	Ulcer area (cm²)


	T0a
	4.6 (3.4, 5.4)
	a, b: 0.102
a, c: <0.001*
b, c: 0.102


	T2b
	3.6 (2.6, 5.1)


	T12c
	0 (0, 1.9)


	Ulcer healing rate


	T2
	0 (0%)
	–


	T12
	6 (66.7%)
	–


	Time to ulcer healing (weeks)
	10.8 (4.9)
	–


	Scores of PUSH scale


	T0
	10 (7.5, 10)
	0.007*


	T12
	0 (0, 5.5)


	Ankle-brachial index (ABI)


	T0
	0.89 (0.08)
	0.114


	T12
	0.93 (0.10)


	Temperature difference between limbs (°C)


	T0
	-0.2 (-0.35, 0.2)
	0.007*


	T12
	0.7 (0.55,1.0)


	ATA PSV


	T0
	33.5 (10.1)
	<0.001*


	T12
	44.3 (9.5)


	VAS


	T0
	6.9 (1.6)
	<0.001*


	T12
	1.8 (1.1)





The analysis of ulcer area using the Friedman test showed that the repeated measures P value was <0.001, indicating a significant difference in ulcer area between the time points before and after treatment (T0, T2, T12). Further pairwise comparison results were as follows: the P value for comparison between a and b was 0.102; the P value for comparison between a and c was <0.001; and the P value for comparison between b and c was 0.102. CPIPB, continuous parasacral ischial plane block; VAS, visual analog scale; PSV, peak systolic velocity; ATA, anterior tibial artery;T0, at the beginning of the treatment;T2, at the week 2 follow-up;T12, at the week 12 follow-up. *indicates P< 0.05, which was performed by paired t-test or non-parametric test.






4 Discussion

This case series represents the first report of CPIPB application in managing diabetic foot ulcers, demonstrating facilitated wound healing and concurrent alleviation of lower extremity neuropathic pain. In the future, CPIPB could serve as a significant adjuvant therapeutic approach for enhancing ulcer healing in individuals with diabetic foot.

Current literature suggests that inadequate blood flow significantly hampers the healing processes of diabetic foot ulcers. Insufficient perfusion can lead to ischemia, which compromises the delivery of essential nutrients and oxygen to the affected tissues, thereby impairing the cellular functions necessary for wound healing (12). Moreover, the inflammatory response, which is crucial for healing, can be disrupted, further complicating the recovery process (13).Prior studies have emphasized the importance of assessing peripheral artery disease (PAD) in patients with DFUs, as the presence of PAD correlates with higher rates of non-healing ulcers and subsequent amputations (14).

The message conveyed through this case report is that addressing lower limb blood supply is paramount in the management of diabetic foot ulcers. Inadequate healing observed in patients with DFU is strongly associated with compromised blood flow in the lower extremities, particularly in the anterior and posterior tibial arteries, which are susceptible to vascular stenosis. Progression of this condition may extend to the arterial system proximal to the knee joint. Nerve innervation of these vessels originates from the sacral sympathetic nerve, specifically the grey ramus communicans of the S2-S4 nerve trunk (15). Our MRI findings support the hypothesis that CPIPB distribution of the local anesthetic around the sacral sympathetic nerve results in sustained vasodilation in the lower limbs and enhanced healing processes, which may be related to the promotion of angiogenesis and revascularization. Angiogenesis is an important physiological response that is associated with diabetic skin wounds (16).The study found a significant increase in angiogenesis in treated ulcer wounds. Although the specific mechanism is currently unclear, it may be related to the improved blood supply and oxygenation.

Current treatment strategies for DFU involve only symptom management, with limited attention given to the cause of pain (17). Patients with DFU frequently experience intense pain in the advanced stages and often find conventional analgesics ineffective. The sacral plexus nerve, encompassing branches such as the sciatic nerve and superior and inferior gluteal nerves, plays a crucial role in innervating common pain sites associated with DFU, particularly below the ankle joint. Therefore, during the CPIPB, it can quickly relieve the patient’s lower limb pain. Notably, sustained pain relief persisted through 12-week posttreatment follow-up despite the 2-week intervention course of continuous sacral plexus block. This delayed therapeutic effect may be attributed to blockade-induced ischemic vasodilation, which potentially enhances neural perfusion thereby alleviating neuropathic pain associated with diabetic neuropathy (18).Meanwhile, low-concentration ropivacaine has the advantage of separating sensory-motor blocks, as it minimally affects motor function while maintaining a high safety profile (19).

There are two surgical approaches for individuals with DFU and lower-limb vascular stenosis in clinic: endovascular intervention and lumbar sympathectomy radiofrequency ablation surgery (20). While endovascular interventions, such as arterial angioplasty and stent implantation, demonstrate significant therapeutic efficacy in alleviating mechanical obstructions—particularly in patients with ischemic diabetic foot ulcers—their effectiveness may be constrained by several factors. These include the condition of the vasculature (such as the degree of blockage and calcification), the fragility of the patient, the concomitant degree of tissue loss and infection (limb severity), and the anatomic complexity (21, 22). Moreover, the capacity of these interventions to ameliorate microvascular dysfunction appears to be limited (23, 24). Importantly, addressing the pain associated with diabetic foot ulcers often necessitates a comprehensive treatment approach that involves multidisciplinary team collaboration (25). Consequently, in addition to revascularization, it is essential to employ supplementary therapeutic strategies aimed at improving microcirculation disorders and alleviating pain. Conversely, lumbar sympathectomy radiofrequency ablation can dilate lower-limb vessels, but its effects are gradual and irreversible. It may lead to irreversible complications such as ejaculatory dysfunction and abnormal lower-limb sensations. When patients with DFU experience severe pain and are hesitant to pursue surgical intervention, CPIPB may be considered a complementary approach for pain management and therapeutic intervention.

While the CPIPB technique was effective in pain relief and ulcer healing in our case series, concerns remain about potential catheter infections with long-term nerve block. However, no signs of infection were observed after careful nursing. The safety of long-term CPIPB for DFU patients remains a critical clinical concern. The safety of long-term CPIPB is also a concern. In this study, the optimized CPIPB protocol (low-concentration ropivacaine at a slowly infusion speed) achieved therapeutic vasodilation without inducing local anesthetic systemic toxicity (LAST) throughout the 14-day blockade period and 12-week follow-up. However, subsequent investigations incorporating serum drug concentration monitoring and long-term nerve conduction studies are warranted to fully characterize the safety parameters of this intervention.




5 Limitations

Our study possesses certain limitations that warrant consideration. Firstly, while our findings suggest that CPIPB may facilitate the healing of DFU, the scope of our investigation was limited to assessing the pulse status of dorsal pedal arteries and the ankle-brachial index. These parameters may imply that the lower extremity ulcers in our patients were non-ischemic. Consequently, further research is necessary to elucidate the efficacy of CPIPB in various DFU types, particularly in ischemic ulcers with compromised vascular conditions. Secondly, the absence of CT or MRI angiography in our study precluded a comprehensive assessment of the vascular status of the lower extremities. Future studies should address this gap to enhance the understanding of CPIPB’s role. Finally, it is crucial to acknowledge that our research is derived from a small-sample case report study. Therefore, large-sample, multicenter randomized controlled trials are necessary to further elucidate the long-term therapeutic efficacy and underlying mechanisms of CPIPB in the management of diabetic foot ulcers.




6 Conclusions

CPIPB can promotes diabetic foot ulcer healing while providing effective analgesia in the lower limbs. This approach may offer a valuable complement to conventional treatments, particularly for patients with severe pain.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding authors.





Ethics statement

The studies involving humans were approved by Ethics Committee of Fujian Provincial Hospital. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.





Author contributions

PY: Writing – original draft. XP: Writing – original draft. JZ: Writing – original draft. HF: Writing – original draft. XZ: Writing – original draft. TZ: Writing – review & editing.





Funding

The author(s) declare financial support was received for the research and/or publication of this article. This work was supported by the Natural Science Foundation of Fujian Province (grant number 2023J011194); Fujian provincial health technology project (grant number 2023CXA007). Natural Science Foundation of Fujian Province (grant number 2024J011647); Joint Funds for the innovation of science and Technology, Fujian province (grant number 2024Y9053).





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.





Abbreviations

CPIPB, Continuous parasacral ischial plane block; DFU, Diabetic foot ulcers; SOC, Standard of care; NS, Normal saline; ATA, Anterior tibial artery; IQR, Interquartile range; MRI, Magnetic resonance imaging; PSV, Peak systolic velocity; VAS, Visual analog scale; BMI, Body Mass Index; DM, Diabetes Mellitus; UTC, University of Texas Classification.





References

	 Armstrong DG, Tan TW, Boulton AJM, Bus SA. Diabetic foot ulcers: A review. Jama. (2023) 330:62–75. doi: 10.1001/jama.2023.10578, PMID: 37395769


	 Jiang P, Li Q, Luo Y, Luo F, Che Q, Lu Z, et al. Current status and progress in research on dressing management for diabetic foot ulcer. Front Endocrinol (Lausanne). (2023) 14:1221705. doi: 10.3389/fendo.2023.1221705, PMID: 37664860


	 Li Y, Liu Y, Liu S, Gao M, Wang W, Chen K, et al. Diabetic vascular diseases: molecular mechanisms and therapeutic strategies. Signal Transduct Target Ther. (2023) 8:152. doi: 10.1038/s41392-023-01400-z, PMID: 37037849


	 Su N, Xu T, Li X, Zheng H, Wu B, Zhang S, et al. Heparin and related substances for treating diabetic foot ulcers: A systematic review and meta-analysis. Front Endocrinol (Lausanne). (2022) 13:749368. doi: 10.3389/fendo.2022.749368, PMID: 35282468


	 Kim D, Jeong JS, Park MJ, Ko JS. The effect of epinephrine on the perfusion index during ultrasound-guided supraclavicular brachial plexus block: a randomized controlled trial. Sci Rep. (2020) 10:11585. doi: 10.1038/s41598-020-68475-4, PMID: 32665656


	 Shin Y, Park TW, Kim JW, Jung MJ, Park HB. The effect of nerve block alone or with zinc on wound healing in a rat model of diabetic foot ulcer. Biomed Research-tokyo. (2017) 28:3222–7.


	 Ye P, Zheng T, Gong C, Pan X, Huang Z, Lin D, et al. A proof-of-concept study of ultrasound-guided continuous parasacral ischial plane block for postoperative pain control in patients undergoing total knee arthroplasty. J Orthop Surg Res. (2024) 19:339. doi: 10.1186/s13018-024-04822-9, PMID: 38849964


	 Ashenafi E, Abula T, Abay SM, Arayaselassie M, Sori M. Evaluation of the antioxidant and wound healing properties of 80% Methanol extract and solvent fractions of the leaves of vernonia auriculifera hiern. (Asteraceae). Clin Cosmet Investig Dermatol. (2023) 16:279–99. doi: 10.2147/CCID.S393379, PMID: 36742262


	 Gardner SE, Hillis SL, Frantz RA. A prospective study of the PUSH tool in diabetic foot ulcers. J Wound Ostomy Continence Nurs. (2011) 38:385–93. doi: 10.1097/WON.0b013e31821e4dbd, PMID: 21606864


	 Agha RA, Sohrabi C, Mathew G, Franchi T, Kerwan A, O’Neill N. The PROCESS 2020 guideline: updating consensus preferred reporting of casESeries in surgery (PROCESS) guidelines. Int J Surg. (2020) 84:231–5. doi: 10.1016/j.ijsu.2020.11.005, PMID: 33189880


	 Vera-Cruz PN, Palmes PP, Tonogan L, Troncillo AH. Comparison of WIFi, university of texas and wagner classification systems as major amputation predictors for admitted diabetic foot patients: A prospective cohort study. Malays Orthop J. (2020) 14:114–23. doi: 10.5704/MOJ.2011.018, PMID: 33403071


	 Ferreira G, Carvalho A, Pereira MG. Educational interventions on diabetic foot self-care: A study protocol for a pragmatic randomized controlled trial. Health Commun. (2024) 39:1383–92. doi: 10.1080/10410236.2023.2213875, PMID: 37204003


	 Jaroenarpornwatana A, Koonalinthip N, Chawaltanpipat S, Janchai S. Is the duration of diabetic foot ulcers an independent risk factor for developing diabetic foot osteomyelitis? Foot (Edinb). (2023) 56:102000. doi: 10.1016/j.foot.2023.102000, PMID: 36905796


	 Chen YH, Xu J, Xu LJ, Zhang L, Liu XS, Wang SF. Research advances on the promotive healing effect of hydrogel dressing for diabetic foot wound. Zhonghua Shao Shang Yu Chuang Mian Xiu Fu Za Zhi. (2022) 38:95–8. doi: 10.3760/cma.j.cn501120-20200827-00393, PMID: 35152691


	 D’Antoni AV. Gray’s anatomy, the anatomical basis of clinical practice. Clin Anat Off J Am Assoc Clin Anatomists Br Assoc Clin Anatomists. (2016) 235. doi: 10.1002/ca.22677


	 Yan C, Xv Y, Lin Z, Endo Y, Xue H, Hu Y, et al. Human umbilical cord mesenchymal stem cell-derived exosomes accelerate diabetic wound healing via ameliorating oxidative stress and promoting angiogenesis. Front Bioeng Biotechnol. (2022) 10:829868. doi: 10.3389/fbioe.2022.829868, PMID: 35174145


	 Sumpio BJ, Mezghani I, Wang E, Li Z, Valsami EA, Theocharidis G, et al. Experimental treatments in clinical trials for diabetic foot ulcers: wound healers in the pipeline. Expert Opin Investig Drugs. (2023) 32:95–9. doi: 10.1080/13543784.2023.2178418, PMID: 36749693


	 Popescu RM, Cotuţiu C, Graur M, Căruntu ID. Vascular and nerve lesions of the diabetic foot–a morphological study. Rom J Morphol Embryol. (2010) 51:483–8., PMID: 20809024


	 Zhang J, Liu Y, Gu X, Chai J. A bibliometrics and visualization analysis of ropivacaine research from 2000 to 2023. Front Med (Lausanne). (2024) 11:1465308. doi: 10.3389/fmed.2024.1465308, PMID: 39421864


	 Stancu B, Ilyés T, Farcas M, Coman HF, Chi BA, Andercou OA. Diabetic foot complications: A retrospective cohort study. Int J Environ Res Public Health. (2022) 20. doi: 10.3390/ijerph20010187, PMID: 36612509


	 Pearce BJ, Toursarkissian B. The current role of endovascular intervention in the management of diabetic peripheral arterial disease. Diabetic foot ankle. (2012) 3. doi: 10.3402/dfa.v3i0.18977, PMID: 23050064


	 Gallagher KA, Mills JL, Armstrong DG, Conte MS, Kirsner RS, Minc SD, et al. Current status and principles for the treatment and prevention of diabetic foot ulcers in the cardiovascular patient population: A scientific statement from the american heart association. Circulation. (2024) 149:e232–53. doi: 10.1161/CIR.0000000000001192, PMID: 38095068


	 Forsythe RO, Brownrigg J, Hinchliffe RJ. Peripheral arterial disease and revascularization of the diabetic foot. Diabetes Obes Metab. (2015) 17:435–44. doi: 10.1111/dom.12422, PMID: 25469642


	 Sharma S, Schaper N, Rayman G. Microangiopathy: Is it relevant to wound healing in diabetic foot disease? Diabetes/metabolism Res Rev. (2020) 36 Suppl 1:e3244. doi: 10.1002/dmrr.3244, PMID: 31845461


	 Jiang X, Yuan Y, Ma Y, Zhong M, Du C, Boey J, et al. Pain management in people with diabetes-related chronic limb-threatening ischemia. J Diabetes Res. (2021) 2021:6699292. doi: 10.1155/2021/6699292, PMID: 34046505







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2025 Ye, Pan, Zhuang, Fan, Zheng and Zheng. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fendo.2025.1580568_cover.jpg
& frontiers | Frontiers in Endocrinology

Case Report: A case series of using
ultrasound-guided continuous parasacral
ischial plane blocks to promote ulcer healing
and pain relief in people with diabetic foot
ulcers





OEBPS/Images/fendo-16-1580568-g001.jpg
PH

ischium

VF 1.00

R4,
i

Blocked side






OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table1.jpg
Patients treated

Parameters =)
Age, years 69 (67, 72)
Sex
Male, % 3 (33.3%)
Female, % 6 (66.7%)
BMI, kg/m2 25.8 (1.6)
Type of DM
Type 1 3 (33.3%)
Type 2 6 (66.7%)
HbAlc, mmol/l 69 (8.4)
Duration of diabetes, years 16.7 (5.5)

Ulcer location

Dorsum foot skin 4 (44.4%)
Plantar foot skin 5 (55.6%)
UTC grade
1B 1(11.1%)
2A 1(11.1%)
2B 2 (22.2%)
2C 2 (222%)
3A 1(11.1%)
3B 2 (22.2%)
Albumin level, g/L 42.7 (5.7)

Diabetes complicated

Peripheral neuropathy 2
Diabetic nephropathy 2
Diabetic retinopathy 1

Hypertension 5

Pulse status of dorsal pedal arteries

Normal 4 (44.4%)
Diminished 4 (44.4%)
Absent 1(11.1%)

Inflammatory biomarkers

Procalcitonin (PCT)

(Normal:<0.05mg/L) 45 (1.8)ng/mL

C-Reactive Protein (CRP)

(Normal:<5mg/L) 123.8 (63.8)mg/L

The value Summary was present as mean + SD or median (IQR)or n (%)
IQR, interquartile range.
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Parameters

Patients treated
(EL))

Ulcer area (cm?)

TO0? 4.6 (3.4,54)
a, b: 0.102
T2k 3.6 (2.6, 5.1) a, ¢ <0.001*
b, ¢: 0.102
T12¢ 0(0, 1.9)
Ulcer healing rate
T2 0 (0%) -
TI12 6 (66.7%) =
Time to ulcer healing (weeks) 10.8 (4.9) -
Scores of PUSH scale
TO 10 (7.5, 10)
0.007*
TI12 0(0,5.5)
Ankle-brachial index (ABI)
TO 0.89 (0.08)
0.114
TI12 0.93 (0.10)
Temperature difference between limbs (°C)
TO 0.2 (-0.35, 0.2)
0.007*
TI12 0.7 (0.55,1.0)
ATA PSV
TO 33.5 (10.1)
<0.001*
TI12 44.3 (9.5)
VAS
TO 6.9 (1.6)
<0.001%
TI12 1.8 (L.1)

The analysis of ulcer area using the Friedman test showed that the repeated measures P value was

<0.001, indicating a significant difference in ulcer area between the time points before and after
treatment (T0, T2, T12). Further pairwise comparison results were as follows: the P value for

comparison between a and b was 0.102; the P value for comparison between a and ¢ was <0.001;
and the P value for comparison between b and ¢ was 0.102. CPIPB, continuous parasacral ischial
plane block; VAS, visual analog scale; PSV, peak systolic velocity; ATA, anterior tibial artery;T0, at
the beginning of the treatment; T2, at the week 2 follow-up;T12, at the week 12 follow-up. *indicates

P< 0.05, which was performed by paired t-test or non-parametric test.





